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Workers Compensation Fund

Ergonomics:

Assessing the Risk Factors

WCF

Getting Robbed.mpeqg

WCF

« Definitions and History of Ergonomics

* The Regulatory Environment

* Introduction to Risk Assessment

* Anthropometry

« Ergonomic Risk Factors

* Rssessing Risk Using Peer Reviewed Tools
* Joh Assessment

+ Finding Solutions
WCF

* “Ergonomics is the science of fitting johs to
people. Ergonomics encompasses the hody of
knowiledge about physical abilities and
limitations as well as other human
characteristics that are relevant to joh
design. Ergonomic design is the application of
this hody of knowledge to the design of the
workplace for safe and efficient use hy
workers.” WCF

Another Definition

« Ergonomics is a discipline aimed at removing
harriers to quality, productivity, and safe
human performance, hy fitting systems,
equipment, products, tasks, johs and
environments to people.

(Ergoweh 2001)

WCF

Ergonomic Terms

< Work Related Musculoskeletal Disorder (WMSD) : Injuries to
muscles, tendons and others tissues arising out of exposure
torisk factors in the workplace, usually chronic in nature.

« Risk Factor: Actions or conditions in the workplace that might
produce injuries to workers such as forceful exertion,
repetition, awkward postures, vibration, duration and others.

« Personal Risk Factors: Individual health conditions that might
have an effect on an individuals response to workplace risk
factors. These include age, gender, hody mass index and
others.

« JobFactors: Actual workstation conditions, work activities,
work organization, tools used, work methods and
environmental conditions.

WCF




Ergonomic Terms

« Recovery Time: Time hetween worker exertions at the
end of one task/work cycle and the beginning of another.

« Repetitive Motion Injury (RMD): A WMSD caused by a
repetitive joh, task or operation.

WCF

“The maladies that afflict the clerks arise from three

causes: First, constant sitting, secondly the
incessantmovement of the hand and always in the
same direction, thirdly, the strain on the mind from
the effort not to disfigure the hooks by errors or
cause loss to their employers..furthermore
incessantdriving of the pen over paper causes
intense fatigue of the hand and the whole arm
because of the continuous...strain on the muscles
and tendons which results..in the failure of power in
the righthand.”

Bernardino Ramazinni, Ziseases of Workers, 1113

WCF

Ergonomics = Productivity

« Fredric Taylor: Father of “Scientific Management” in the early
1900's used more effective job design technigues, tools and
measurements to increase productivity in the steel industry.

« Henry Ford: Pioneer in mass production technigues
championed the idea of “bringing the work to the worker”
minimizing unnecessary motions, and matching the workers
most productive positions and postures to the joh.

« World War II: Stimulated the advancement of anthropometry
[precise measurements of average length of human hody
segments) and research on muscle forces required to
complete tasks, stresses on the low back when lifting,
cardiovascular response to heavy physical activity and
cognitive ergonomics. WCE

+ Toincrease revenues and profits

+ To avoid negative economic consequences
and/or publicity

+ To “do the right thing”

WCE

How Serious is the Problem?

435,180 WMSDs reported in 2003

Averaged 10 days away from work compared
to 8 days for other lost time injuries

WMSDs comprise one third of all work related
injuries resulting in lost time

Source: National Safety Council Injury Facts
20035-2006 edition

WCF

How Serious is the Problem?

2007 BLS Data:

+ 448,380 workplace injury cases involving
Strains, Sprains, & Tears (2007

« 235,960 workplace injury cases involving
injuries to the Back (2007

Source www.his.gov

WCF




+ 1970 OSH Act -General Duty Clause: Section
alalm
+ Cal-OSHA Title VII-5110
- Work related causation
- Repetitive Motion as related to the workplace
- Medical Requirements
+ 0SHA 1910.900 (Repealed)

« Washington State Ergo Standard (Repealed)

What's Next?

« Significant professional and political
differences remain over causation and
legitimacy

« Ohama Rdministration may refocus efiorts on
ergonomics standard

« Expect litigation

* Adonting a “hest practice” approach is
recommended

Introduction to Risk Assessment

Three Rules of Risk Assessment

+ Never hetalot to gain a little
+ Never het more than you can afford to lose

« Consider the odds

Risk Assessment Matrix
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« Basic part of the data hehind most of the risk
assessment models that attempt to quantify
exposure

+ Values hecome important within the models

in evaluation of “load moments” on different

parts of the hody under stress

Differences in human capabilities must he

taken into consideration for good ergonomic

design and are often the source of ergonomic
prohlems
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Work Related Factors

* Force

Repetition

Duration

Posture

Recovery Time

Vibration

Metaholic Issues
Temperature
Psychosocial Risk Factors
Personal Risk Factors




The effect of an exertion on internal body tissues or the
characteristics of an object external to the body.

< the weight of an object to be lifted

« the muscle contraction needed to sustain or hold a posture

« the exertion needed to begin pushing a load on casters

« the force needed to grasp and operate a power tool

« the strength of a pinch grip needed in fine assembly
operations

- Generally: the greater the forces required, the greater the risk
of injury

Moment = force K distance

4o

“Give me a lever long enough and a fulcrum on which to place it, and | shall move

WCF
Kindergarten Physics
‘Al 1 ever needed to know  learned in
Kindergarten.”
--Robert Fulghum
She Says
WCF

50 50
12" 12"

WCF

the world.” Archimedes (~287-212 BC).
WCF
Kindergarten Physics
>
WCF
l F
50 50
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50

WCF

50
12 «—

100 Ibs

Ave upper body weight r

150 Ibs.

WCE

550 50
2" 22"

*Add 100 Ibs. for upper body weight

WCF

WCF
650 Ibs.

WCF

550 50

2 22"
2 inches

*Add 100 Ibs. for upper body weight

WCF




Fc = 3(BW)cos® + 0.5(L x HD) = 0.8 [(BW)/2 + L]

Where: BW = Body Weight

L = Load

HD = Horizontal Distance from Hands to
Low Back

(] = Torso Angle with Horizontal

This is just an estimate!

More precise estimations can be made using computer models
such as the University of Michigan computer model.

WCF

What did we learn in kindergarten
about this position?

WCF

W

i@
Fulcrum of qéw
improper lifting \ X\ N
becomes the ¢ \
L5/S1 area of the
spine and | !a\
associated
muscles,
ligaments & disc. f

Lukel40cj.mpeq
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« Whenever we use a hody segment to lift or
maneuver something a “moment” is created




Posture

* The position of the hody while performing tasks

« Deviation from neutral postures Is associated with
greater risk of injury

« When comhined with other risk factors, especially
force, Injury potential is greater

« Forceis a component of posture

« Force required to do task is greater when body is out
of “neutral posture”

WCF

Postural Problems

« Wrist flexion and extension have heen
associated with Carpal Tunnel Syndrome

WCF

Postural Problems

« Ulnar deviation of the wrist of greater than 20
degrees has heen associated with injury

Postural Problems

+ Working with hands above shoulder height for
extended periods of time has heen associated
with injury

Postural Problems

« Poor spinal posture is associated with injury




Static Postures also Create
() Moments |




« Since all body parts have weight, the forces
required to maintain a static posture can also
contribute to muscle strain/sprain.

 Example: How hig is your head?

- Whatis the average range for the weight of the
human head?

- Compare this to the weight range for a howling
hall.

- What forces are required to keep our heads
erect?

WCF

 How do the discs in the low back receive
nutrients and fluids?
~ Blood supply is available while young but limited
- Inbibition, not blood supply, is primary way discs
receive nutrients after ~age 18.

- Movement of hody/muscles is primary way to
supply nutrients to discs.

- When maintaining static postures daily for
extended periods of time, the ahility for lymphatic

system and musculature to move fluids is greatly
decreased.

WCF

Vertical
Reference

WCE

« The length of time each day/shift the worker
performs the job such as 4 hours in the
morning and 4 hours in the afternoon

« Generally, the greater the number of

repetitions and the longer the duration the
greater the risk of injury

WCF

« Time quantification of a similar task/exertion
periormed during a job such as de-palletizing
40 pound hoxes 4 times a minute

« Cycle -arepeated set of motions or elements
of atask (example ahove 1hox/15 sec).

* Repetitive - tasks are considered repetitive if
they have cycle times of 30 sec or less
(Armstrong et al, 1984)

WCE

Recovery Time

+ Recovery time should be increased as the
duration and extent of risk factors increase

* Needed recovery time will vary greatly with
the task and the worker

WCF
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« Whole hody or seymental vibration can
increase the risk of injury alone or when
associated with other risk factors

« \ibration may affect hlood flow to tissues and
increase risk

+ Examples: Power hand tool operators and
heavy equipment operators

WCF

Metabelism s the biological process wherehy the
hody turns food and oxygen into energy hy which the
muscles contract and produce work

As the rate of activity/demand on the muscles
increases so does the demand for energy

The hody’s response is increased hreathing and
heartrate

If a person’s capacity is exceeded metaholic waste
products build up fatigue ensues

Physical fatigue can affect a workers safety,
productivity and accuracy WCE

Temperature

* lowTemp=
- Decreased blood flow
- Increased effort
- LowTemp and ibration are synergistic in their affects

- Greater force may he exerted to complete the task (use of
gloves for warmth and protection will also increase the
force exerted)

* HighTemp =
- Heat exhaustion
- Metabolic issues

WCE

Psychosocial Risk Factors

Boredom, task invariability
Mental overload or the opposite

Work organization, role clarity, work pacing, shift and
overtime

Social support from other workers and management
Change, technology advances, layofis
These associations are not clear

WCE

+ Age: maximum incidence hetween 33-55 years of
age

« Gender: Upper extremity WMSDs (UEWMSD) may
he higher in females

« Fitness: Low back pain and certain UEWMSDSs are
impacted by ohesity

« Health: Diabetes, pregnancy and arthritis may he
connected with higher incidence

« There is broad, but not universal agreement on

these factors
WCF

WCF
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T've already noticed quite a few
ergonomic problems here.

Peer Reviewed Risk Assessment
Tools

Introtluce a degree of standardization in

assessing risk factors

More professional than “opinion” alone
Bring rigorous research to the workplace
Allow the quantification of risk to produce hetter
risk management and investment decisions
They truly represent “best practice’
WCF

* Almost all are designed for mono tasks which
doesn’t describe most johs

 Most do not assess all risk factors

« Best Practice requires that multiple tools he
used in comhination for hest results

+ Some are time consuming and difficult for end
users to learn

WCE

Available Tools

NIOSH Revised Lifting Equation (low back)

ACGIH Hand Activity Level (HAL)

Moore-Garg Strain Index

Rapid Upper Limh Assessment (RULA)

Rapid Entire Body Assessment (REBA)
Washington State Lifting Calculator

Utah 2D Biomechanical Lifting Model

Liberty Mutual (SnookTables for Lifting/Lowering
ACGIH Lifting Model

Utah Simplified Shoulder Moment Estimation WCE

Using Peer Reviewed Ergo Tools

We will do study and/or practice with 5 tools for
hand/wrist and low back injury prevention.

+ ACGIH Hand Activity Level

* Moore-Garg Strain Index

* RULA (Rapid Upper Limb Assessment)
« Washington State Lifting Model

* NIOSH revised Lifting Equation

WCF

ACGIH Hand Activity Level (HAL)

Developed by the same organization that publishes
chemical exposure limits (TLV's] - Industrial
Hygienists

Dr. Tom Armstrong of Univ. of Michigan heavily
involved (Chair of ANSI 2365 Committee)

Simple inuse but limited in risk factors considered
Seems to have credibility with OSHA/NIOSH
Easy to train people to use it

WCF
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Moore-Garg Strain Index

Task Analyst

Developed by Arun Garg and Steven Moore
(1995)

Looks at six different risk factors for
hand/wrist injuries

Observational — doesn't interfere with worker
« Gaining in credibility- used in ongoing studies
Fairly easy to train observers in it's use




plastics mfg placing lids.wmv

WCF

University of South
Florida Strain Index
Excel Worksheet

WCE

RULA Employee Assessment Worksheet

‘Complete this workshest following the step-by-step procedure belov. Keep a copy in the employee's personnel folder for future reference.

Arm & Wrist Analysis SCORES

A
Step:Locate Uper Am Position Table A

B.Neck, Trunk & Leg Analysis
Yibositon

92 Adjust...
e TrunkPositon

TableC

Step13: AddMuscloUse Score

Seore ‘

Company:—— Department. Scorer.

FINAL SCORE: 1 or 2 = Acceptable; 3 or 4 investigate further; 5 or 6 investigate further 7 investigate

Moore-Garg Strain Index

Task “Analyst

Placing Plastic Lids KHC

Date
10/ 14 /09

2.25|2.25

;|15 |05

2|15 |15

* Developed by Dr. Lynn McAtamney and
Professor E. Nigel Corlett at University of
Nottingham in England

« Gives a quick and systematic assessment of
the postural risks to a worker

+1 +2,

20°

A.Arm & Wrist Analysis
Step 1:Locate Upper ArmPosition
° P ~

i ) )

- C
03 !

Il ‘ i -
i - n N
i1 BT 5045 45090
Step1a:Adjust...

If shoulder is raised: +1;
If upper arm is abducted: +1;

If arm is supported or person is leaning: -1 Final Upper Arm Score 5

WCF




Step 2:Locate LowerArmPosition

Step2a:Adjust...
If arm is working across midline of the body: +1;
If arm out to side of body: +1

Final Lower Arm Score =

Step 5: Look-up Posture Scorein Table A

Use values from steps 1.2,3 & 4 to locate Posture Score in

Table A

Step 3: Locate WristPosition

Step 3a:Adjust...

If wrist is bent from the midline: +1

Final Wrist Score =

Step4: Wrist Twist

If wrist Is twisted in mid-range =1;

If twist at or near end of range = 2 Wrist Twist: Score =

table A Posture Score A =

Wit
2 3

Step 6: Add Muscle Use Score

If posture mainly static (i.e. held for longer than 1 minute) or;
If action repeatedly ocours 4 times per minute or more: +1  Muscle Use Score =

7:Add Forcelload Score

tep
If load less than 2 kg (intermittent): +0

I 2 kg to 10 kg (intermittent): +1
1f 2 kg to 10 kg (static or repeated): +2

If more than 10 kg load or repeated or shocks: +3 Force/load Score =

Step 8: Find Rowin TableC
[ The completed score from the Arm/wrist
analysis is used to find the row on Table C

DI D +H | +D

Final Wrist & Arm Score =|

B.Neck, Trunk & Leg Analysis
Step 9: Locate Neck Position

&~ In extension

Step9a:Adjust...

=Final Neck Score If neck is twisted: +1; If neck is side-bending: +1

TableC s |2 |afa]a]a]e]s]s
o | o [a]a]afa]o]a]s]s
T2 3 4 s 6 |\

1123ﬂA55 P ees
22 2|34 a|s|s i
3[3 3 3|4 4a|5|s | R I A A S A
403 3 3]afs5]e o 2 |s|efefslelrir)e
/544A5‘677 s [sfefs]rfr]7]7]e
6| 4 4 5 L] ] 77 LA 733.9
75 s[e s[7 7 7 2 soso
|5 5|67 7 7 7 s o fsfo]ole]s]s]s

Talsoif 0°to10°  0°to20° Step10 LocateTrunkPosmon

trunkis
\;vuell \’ >i +1 \\ ) J—
p- AN Cstanding /] ¢ ( 4
\ 60~ -

ported \\ I \erect | \ ‘\/ " f N
while, 1\ /) — )
seated;, \| ‘seated “\} 1 / i
2ifnot \ N |- 200 |/ <

) Step10a:Adjust...
= Final Trunk§core If trunk is twisted: +1; If trunk is side-bending: +1
- \

Step11:Legs

If legs & feet supported and balanced: +1;

=Fi ) T— If not: +2
= \ T~

= Trunk Posture Score

~__ \
T
T L 1 2 3 4 5 6
i Legs Legs Legs Legs Legs Legs
Neck [1 |2 (1|21 2]|1]2|1]2|1]2
1 1 3 /2|3 |3|4|5|5|6|6|7|7
TableB 2 [2]s]2fs]als|s][s|e]7]7]7
3 3|3 |3 |4 |4|5|5|6|6|7 |77
4 5 5|5 |6 |6 |7|7|7|7|7|8]|8
5 7 7,7|7|7|8 |8 |8 |8|8|8|¢8
6 8 8 /8|8 |8 |8 |89 |9|9|9]9

Step 12: Look-up Posture Scorein Table B
Use values fromsteps 9, 10 & 11 tolocate Posture Scorein
= Posture B Score TableB
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Step 12: Look-up Posture Scorein Table B
Usevaluesfromsteps 9, 10 & 11tolocate Posture Scorein
= Posture B Score TableB

T Step13: AddMuscle UseScore

If posture mainly static or;

= Muscle Use Score If action 4/minute or more: +1

+ Step14:AddForcelload Score

If load less than 2 kg (intermittent): +0;

If 2 kg to 10 kg (intermittent): +1;
If 2 kg to 10 kg (static or repeated): +2;
= Force/load Score

If more than 10 kg load or repeated or shocks: +3

Step 15: Find ColumninTableC

The completed score from the Neck/Trunk & Leg
= Final Neck, Trunk & Leg Score analysis is used to find the column on Chart C

WCF

TableC

Find the Wrist and Arm Score

on Table C, then find the

Neck, trunk and leg score on y
Table C. The final scoreis
where the two corresponding

rows intersect.

1
2
3
4
5
s
7

E

Final Score

FINAL SCORE: 1 or 2= Acceptable; 3 or 4 investigate further; 5 or 6 investigate further and change soon; 7 investigate and change immediately

WCF

plastics mfg placing lids.wmv

WCE

RULA Employee Assessment Worksheet

‘Complete this viorksheet following the step-by-step procedure belov. Keep a copy i the employee’s personnel folder for future reference.

SCORES
Table A

tep13: AddMuscloUse Score

Subject: —Callecting plastics prodluctfrom machine Date: 10 1409
Company:XZMg—— Department: Plastics Scorer:_KHC

FINAL SCORE: 1 or 2 = Accaptable; 3 or 4 invastigate further; 5 or 6 investigata further and ch ;7 investigato

* Action level 1- RULA score 1-2: person is
working in the hest posture with no risk of
injury from their work posture

* Action level 2 - RULA score 3-4: person is
working in a posture that could present some
risk of injury from their work posture. Score is
most likely the result of one hody part heing in
adeviated or awkward position. This should
be investigated and corrected.

WCF

* Action level 3 - RULA score 5-6: person is
working in a poor posture with a risk of injury
from their work posture. Reasons need to be
investigated and changed in the near future to
prevent an injury

« Action level 4 - RULA score 7-8: person is
working in the worst posture with an
immediate risk of injury from their work
posture. Reasons need to he investigated and
changed immediately to prevent an injury

16



« Limitations?
« Focuses a lot on posture
* Alittle more complicated to analyze

WCF

On Line RULA Tool
http://www.rula.co.uk

WCF

Plastic Product placement
Example.xls

WCE

Washington State Lifting Model

« Dr.Barhara Silverstein lead developer
« Easiest of Lifting assessment tools to use

« Less conservative in maximum lifting values than
NIOSH tool

« Visual and easy to use with workers and
supervisors

« Based on same science as the NIOSH tool
« Observational — non disruptive to the worker

+ Reviews several risk factors - still a mono task
tool though - has its limits

Calculator for analyzing lifting operations

b
1 Enter the weight of
the object lifted.

s the Weight Lifted (1) YS — OK
less than the Lifting  NO — HAZARD
mit (5

Limit (5)
T |

WCF
Packaging and
Palletizin
WCF
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Calculator for analyzing lifting operation:
Company.

Job

1 Enter the weight of
the object lifted. Welah Lifted
30 1Ibs.
th

e below
the

per
Above o[ @
shoulder
] S
A

Waistto
shoulder

Kneeto
walst

Below

Knee °
NEE 406s. x 0.25x 0.

Sep W
3 4

the Weight Lifted (1)

55 than the Lifting

it (5)

have

s
0 — HAZART

6is
les
L

Washington State Interactive Tool

\liftingcalc\ergo worksheetlE.htm

WCF

Possible Improvements to task:

* Reduce load weight

« Use Mechanical Assists such as overhead hoists.
Reduce the horizontal distance of the load away
from the hody by removing barriers and
obstacles that make access to the ohject
difficult.

Rotate workers to johs with light or no manual
handling.

Reduce load height to hetween waist and
shoulder level.

WCE

Originally published in 1981, revised in 1985

Gold Standard for analysis of lifting tasks —
addresses most of the risk factors

More complex and cumbersome to use hut
yields good analysis

Linked to human data on disc compression
and anthropometry

Uses very conservative factors

WCE

Where:

* LC=Load Constant=51Ib

* HM=Horizontal Multiplier = (10/H)

* VUM =Vertical Multiplier = 1-L0075 | ¥-30|) where U= vertical height

* DM=Distance Multiplier = 0.82 + (1.8/D) where D=distance moved in
vertical plane (difference between U at heginning of lift and V at end
of lif)

* AM=Asymmetric Multiplier = 1-10.0032R) where A is the anyle of
asymmetry

* FM=Frequency Multiplier from table values

+ CM=Coupling Multiplier from table values
WCF

REVISED NIOSH LIFTING
EQUATION:

« Compare the RWL to the actual weight to
determine the Lifting Index (LI).

« Determine if corrective action is needed.

* The LI will be used hy 0SHA to determine
ergonomic lifting violations.

WCF
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REVISED NIOSH LIFTING EQUATION

ASSUMPTIONS:

« The load is evenly distributed hetween hands.
The load is lifted with two hands.

The distance between the hands is 25 inches or
less.

+ Asmooth, continuous liftis used.
Both feet are on the ground.
There is good footing.

* The environment is moderate.

WCF

REVISED NIOSH LIFTING
EQUATION

The Recommended Weight Limit [RWL) is the
load that “nearly all heaith employees (90%
of the adult population) can lift over a
substantial period (i.e., up to 8 hours)
without ... increasing the risk of
musculoskeletal disorders to the lower
back.”

WCF

REVISED NIOSH LIFTING EQUATION:
Calculating the RWL

Step 1: Measure and record task variables.
Step 2: Apply multipliers to the variables.
Calculate the RWL atthe
Origin
Destination

Step 3: Use the RWL to calculate the Lifting
Index (L.

WCE

REVISED NIOSH LIFTING EQUATION
Step 1: Record the Variables

*Load Weight (L) = Weight of the load lifted in pounds

*Horizontal Location (H) = Distance of the hands from
the midpoint between the ankles in inches (measure at
origin & destination)

*Vertical Location (V) = Distance of the hands above
the floor in inches (measure at origin & destination.

«Vertical Travel Distance (D) = Absolute value of the
difference between the vertical location at the origin of
the lift and at the destination of the lift.

REVISED NIOSH LIFTING EQUATION
Step 1: Record the Variables

 Asymmetry Angle (A) = Angular
measure of how far the object is displaced
from the front (mid-sagittal plane) of the
workers body at the beginning or the I | .. A
ending of the lift in degrees. v

« Lifting Frequency (F) = Average number -
of lifts/minute in over fifteen minute time
period.

« Duration = Classified as short (1 hour or
less), moderate (1 to 2 hours), and long (2
to 8 hours).

Figwe 2 Graphic Representation of Angle

* Coupling = Classified as Good, Fair or o o

Poor

WCF

Table 6
Hand-to-Container Coupling Qassification

‘GOOD FAIRR POOR
1. For containers | 1. For containers of [ 1. Containers of
of optimal design, | optimal design, a Iess than optimal
such as some boxes, | "Fair" hand-to- design or loose
crates, efc., a object coupling parts or irregular
"Good" hand-to- ‘would be defined as | objects that are
object coupling handles or hand- bulky, hard to
‘would be defined as | hold cut-outs of less | handle, or have
‘handles or hand- than optimal design | sharp edges [see
hold cut-outs of [see notes 1 to 4 note 5 below].
optimal design [see | below].
notes 1 to 3 below].
2. For loose parts | 2. For containers of | 2. Lifting non-rigid
or irregular objects, | optimal design with | bags (i.c., bags that
which are not no handles or hand- | sag in the middle).
usually hold cut-outs or for
containerized, such | loose perts or
as castings, stock, | immegular objects, a
and supply "Fair" hand-to-
materials, a "Good" | object coupling is
‘hand-to-object defined as a grip in
coupling would be | which the hand can
defined as a be flexed about 90
comfortable grip in | degrees [see note 4
‘which the hand can | below].
be easily wrapped
around the object
[see note 6 below]. WCF
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Step 2: Determine Multipliers from Tables

....0r calculate
them if you want
to.

Coupling Mulizlier

Coupling Type cu
¥ ioes Thin 30 Tt |V s 10 0 greaier
fian 30 inches.
Good EI)
Fair 5 100
Foo ] S

e 15

REVISED NIOSH LIFTING EQUATION
STEP 3 Calculate the RWL

Anply the RWL formula to determine the RWL.
Origin
RWL=LCXHMXUMXDMxAMXFMXCM=__ Ihs

Destination
RWL=LCXHMXVMXDMXAMXFMXCM=___Ibs

REVISED NIOSH LIFTING EQUATION
STEP 4: Compute Lifting Index (LD

Origin
LI = Ohject Weight (L)
RWL
Destination

LI=0hject Weight (L]
RWL

REVISED NIOSH LIFTING EQUATION
Lifting Index Resuits

« Estimates the magnitude of physical
stress

- <1 ldeal.
- >1 Increased risk for back pain.
- >3, Nearly all workers at risk for injury.

* Helps prioritize tasks for modification.

Revised NIOSH Lifting Equation Worksheet

[son 1

[awacvsts e

oate

STEP 1. Measure and record task variables

Goject Welght iand Locaton VerTeal [Roymmetic Angle (3]

wraion | OBt

v [Lmax | w

WV DA‘A v 3

STEP 2. Determine the multipliers and compute the RWLs

Lc x HM_x VM x DM _x AM x FM_x CM

ElElBEIEIEI E

STEP 3. Compute the LIFTING INDEX

oRGH: LT moEX - OBECTWEGHT

RWL

oBuECT WEIGHT

DESTNATION:  LIFT MDEX = i

TABLE 6 Couping Multgher
B EE

il Table €30

H pesinamon

LE LOCATION
ASSUMES 23 INCHES
LoAD

*Activity occurs only 1 time per shift

VoesTiNATION
6 S
Mossam .I
z inares
7
Figure 5 Loading Punch Press Stock, Example 1 VCF
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Revised NIOSH Lifting Equation Worksheet

1057 punch Prece Onerator Operation of punch press: Loading Punch Press Stock +Only lifting of bottom bag is
[acrsTs ey considered since this is
oaTE 10/14/09 considered the “highest risk of
STEP 1. Measure and record task variables . overexertion.

S e w70 ) T T +Frequency is less than 0.2
v [Lmax | w v [ v o a B v < lifts/min for less than 1 hour
44 44 23 15 23 | 63 48 0 0 <0.2 <1 Fair
STEP 2. Determine the multipliers and compute the RWLs

'STEP 3. Compute the LIFTING INDEX
“
ORIGIN: IFT INDEX = o e - 163 27
- B
fultiplier Table (FM) TABLE 6 Coupling Mulriplier
= ¥ e N
e e
e
— Fonizer
o o ot opt A
e T e I
e T
— [ e i
4 e L oot SN Increased s for ack pain .
S e Figure 11 Loading Bags Into Hopper, Example 3

Revised NIOSH Lifting Equation Worksheet

CEpaRTERT Reach to Rack
105 vme Ml Operator Loading Bags into Hopper -
[anatvsrs nawe KAC Ve Mo
onre 10/14/09 |
STEP 1. Measure and record task variables
Ot waigh Fand Location Vertea Froquency e | Duraton | 0ot
T Grign Dt ° Origin_[Destinaton| _titamin |
e i | v [ v | v | v o | A | o« v <
[ 40 18 [ 15 |10 | 36 21 45 | 45 <0.2 <1_|Fair
STEP 2. Determine the multipliers and compute the RWLS

ORIGIN RWL -

- RWL
- 18.9 Ibs.
- 38.3 Ibs

'STEP 3. Compute the LIFTING INDEX.

ovew uerwoes-  —Cokctwgw 40 21 oo
= 63
oestuanow  urrmoex.  —REctwem 40 10 N
mE|
R PP — BNk &
B M il o Too! 3
e A e es o 2
2 e o B 2
s T i 3
= " " 5
I Ao e A ] 6 Lifts per minute =
e T | 4 Duration = 3 hours
el e o

Cifing index (L mean?
bt i i deal
Increased s for b

Ne: rkers at

Fair Coupling
]

Revised NIOSH Li

ing Equation Worksheet

T Placing rais on palets
wovsTs e KFHC o Vet st
TOTa109
STEP 1, Measure and record task variables
Ghjecr et Fand Locaion Vool Jasymmeri Angle ()] Trequency R | waton | 00t
) o [ o Orign_[oestnaton] ttimin |
o | w | v | v o » n v <
30 30 | 12 50‘ 24 | 60 10 o ‘ ) 6m 3| Fair
STEP 2. Determine the multipllers and compute the RWLs

ORIGIN RWL
DEST. W -

STEP 3. Compute the LIFTING INDEX

- RWL
9.2 Ibs
231bs

30

— - 33
30
- omcTweGHT R 70
DESTNATION: | LIFT MDEX = i -

OBIECT WeIGHT
oRGH: LT moEX - CLy

i Table 630 TABLE 6 Cunping Muiig

EE EEn

i 3 s o o gt ot cpam.

e o oo
e s
i o ofop e e
Tore o Tor e sfopra [ T i
; e (e gt
o 5 e e 3 Fic b
o [ [ o [t e ased s forback pain
[ T N K fo ngr




REVISED NIOSH LIFTING EQUATION
Lifting Index Results

« Estimates the magnitude of physical
stress
- <1 ldeal
- >1,Increased risk for back pain.
~- >3, Nearly all workers at risk for injury.

* Helps prioritize tasks for modification.

« The lifting equation doesn’t account for carrying the
ohjectas is done in this task.

- Video is at an angle that makes it difficult to measure
distances. Take video from all angles to ensure
accurate measurement.

« Measurements have to be taken which will be
disruptive to work. Use reference measurements
when possible for items that will be included in the
video.

« One of the times the worker twists when placing the

item but the other times he does not (inconsistency
intask).
WCF

NIOSH Lifting Equation

WCE

WCF
University of Southern Florida
NIOSH Lifting Equation Excel Tool
NIOSHLIft30.xls
WCF
Packaging and
Palletizing
WCF

Palletizing

* Origin H =22, Destination H = 20

« Origin V=26, Destination V=6

* Origin A =45, Destination A =45

+ Frequency = 8 lifts/min, 6 hours/day
« Coupling =fair

WCF
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Revised NIOSH Lifting Equation Worksheet

rius | g

STEP 2. Determine the multipliers and compute the RWLs

7 e
Le x MM x VM x DM x AM_x FM_x cm R
owonr - [0 | [ [92]. [ 9], [Be ]| . [18].[ A
. . 80 _ T=) -

STEP 3. Compute the LIFTING INDEX
o

10.%

vvvvvvvvvvv

Free Tools for Palm hased PDAs

 www.pocketit.com
- HAL
- Snook Tables

— NIOSH Revised Lifting Equation (Trial only -
shareware costs $15)

WCF

Free Ergonomic Tools

University of South Florida:

http://personal.health.usf.edu/thernard/ergoto
ols/index.html

Washington State:
http://www.Ini.wa.gou/Safety/Topics/Ergonomic

s/ServicesResources/Tools/default.asp
OSHA:

http://www.osha.gou/SLTC/ergonomics/analysi
s _tools.html

WCE

Free Ergonomic Tools
NIOSH:
http://www.cdc.gov/niosh/topics/ergonomics/

Osmond Group RULA Calculator:
http://www.rula.co.uk/

Cornell University:
http://ergo.human.cornell.edu/defaulthtm
WCF

Great Ergonomics Tools at a Price:

Www.ergoweh.com

WCF

* Prioritize efforts: Look at injury producing johs
or jobs identified through checklists

* Rnalyze the selected jobs using appropriate
risk assessment tools

* Look for the simplest solutions first
« Incremental improvement is good
« There are no silver hullets

WCF
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« Changing the task, not the worker is
preferahle

+ Good solutions may increase productivity

« Consult catalogs for hetter tools and material
handling aids

* Trythings out

WCF

e
. \,\,\.\—\"‘“‘U‘?‘ S

« AT&T Global: Workstation Improvements, training
and conveyor system changes produced a reduction
ag;lgg(:rs compensation costs of $1.48 Million from

* 3M: Implemented a full scale WMSD prevention
program and saw a 22% decrease in 0SHA
recordable cases and a 58% fall in lost time cases

« 0SHA/Nursing Homes Project: Implemented a model
WMSD reduction program. One facilities WC costs
{'lesllll Jilll(m $1.5M to ST70K, another went from $750K

0 )

Source: Ergoweh 2003 WCF
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© 2000 Randy Glasbergen.  www.ylasburgun.com

"It's called Ergonomics."

WCF
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